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INTRODUCTION 

This  report  is  one  of  38  brief  interpretive  summaries  of  data  assembled  as  part  of 
a  statewide,  multi-year  study  conducted  by  the  Montana  Department  of  Environmental 
Quality  (MT  DEQ).  Each  report  discusses  information  generated  from  a  single  benthic 
invertebrate  sample  collection  and  habitat  evaluation  at  a  fixed  station  established  on  a 
gauged  river  or  high-order  tributary.  The  present  treatise  focuses  on  the  aquatic 
community  sampled  on  the  Clark  fork  River  at  St.  Regis,  Montana  on  August  21,  2001. 
The  sample  site  was  located  by  GPS  reading  at  47°  1 7'  46"  N.  115°  05'  25"  W,  lying 
within  the  Northern  Rockies  Ecoregion  (Woods  et  al.  1998).  The  sample  was  collected  by 
personnel  of  MT  DEQ.  Sampling  effort  consisted  of  either  a  composite  of  four  Hess 
samples,  or  a  one-minute  kicknet  collection  (Bukantis  1998).  Habitat  parameters  were 
evaluated  using  the  MT  DEQ  Macro  invertebrate  Habitat  Assessment  Field  Form  for 
streams  with  riffle/run  prevalence.  Invertebrate  samples  were  processed  and  animals 
identified  by  Rhithron  Associates,  Inc.  Analysis  of  invertebrate  assemblages  was 
accomplished  by  applying  the  revised  method  (Bollman  1998)  for  streams  of  Western 
Montana's  ecoregions.  The  method  uses  a  multimetric  battery  to  evaluate  disturbance  to 
biotic  integrity. 

The  revised  bioassessment  metric  battery  and  its  scoring  criteria  have  not  been 
evaluated  for  application  to  higher-order  streams  and  rivers;  to  date,  no  bioassessment 
method  has  been  contrived  for  these  waterways  in  Montana.  Thus,  the  method  used  here 
is  likely  to  have  limitations  in  its  applicability  to  the  sites  in  this  study.  For  example,  24 
of  the  riverine  or  high-order  waterways  sampled  for  the  fixed  station  study  were  located 
within  Western  Montana  ecoregions  and  were  sampled  between  July  23  and  August  25, 
2001 .  Mean  water  temperature  for  these  sites  at  the  time  of  sampling  was  19.8°C  (median 
=  19.4°).  Temperatures  ranged  from  15.5°C  (Kootenai  River  near  Libby)  to  25.3°C 
( Jelferson  River  near  Three  Forks).  Ninety-eight  sites  from  Western  Montana  were  used 
to  assemble  the  revised  metric  battery  and  to  test  it  for  sensitivity  in  detecting 
impairment,  to  establish  scoring  criteria,  and  to  improve  robustness  of  bioassessment. 
These  98  sites  were  mainly  second  and  third  order  streams;  the  sampling  season  roughly 
corresponded  to  that  of  the  fixed-station  study.  Mean  water  temperature  for  these  sites  at 
the  time  of  sampling  was  I5°C  (median  =  14°C).  Natural  variations  in  benthic  community 
composition  and  structure  along  longitudinal  and  thermal  gradients  are  well  known 
phenomena.  Thus,  scores  and  classifications  were  established  for  much  smaller  systems 
with  significantly  lower  water  temperatures;  impairment  classifications  and  use  support 
designations  in  this  study  must  be  interpreted  with  care.  Results  from  the  application  of 
other  metric  batteries  may  be  found  in  the  Appendix. 

RESULTS  AND  DISCUSSION 

fable  1  itemizes  the  nine  evaluated  habitat  parameters  and  shows  the  assigned 
scores  for  each,  as  well  as  the  integrated  score  and  condition  category. 

Overall  habitat  conditions  scored  optimally.  Riffle  development  was  judged  to  be 
sub-optimal,  and  some  limitation  in  the  diversity  of  benthic  substrate  particle  sizes  was 
noted.  Excessive  deposition  of  line  sediments  was  not  observed.  Streanibank  stability 
was  perceived  to  be  optimal,  but  the  riparian  /.one  width  was  slight  1\  smaller  than  ideal. 


Table  1.  Stream  and  riparian  habitat  assessment  for  a  fixed  station  on  the  Clark  Fork 
River.  August  2001. 


Max.  possible 
score 

Parameter 

Clark  Fork  River 
at  St.  Regis 

10 

Riffle  development 

7 

10 

Benthic  substrate 

8 

20 

Embeddedness 

17 

20 

Channel  alteration 

17 

20 

Sediment  deposition 

16 

20 

Channel  flow  status 

16 

20 

Bank  stability:  left  /  right 

9/9 

20 

Bank  vegetation:  left  /  right 

9/9 

20 

Vegetated  zone:  left  /  right 

8/8 

160 

Total 

133 

Percent  of  maximum 

83 

CONDITION* 

OPTIMAL 

'Condition  categories:  Optimal  >  80%  of  maximum  score;  Sub-optimal  75  -  56%;  Marginal  49  -  29%,  Poor  <23%. 
Adapted  from  Platkin  et  al.  1998. 


Table  2.  Metric  values,  scores,  and  bioassessment  for  a  fixed  station  on  the  Clark  Fork 
River.  The  revised  bioassessment  metric  battery  (Bollman  1998)  was  used  for  the 
evaluation.  August  2001. 


Clark  Fork  River 
at  St.  Regis 

METRICS 

METRIC  VALUES 

METRIC  SCORES 

Ephemeroptera  richness 

5 

2 

Plecoptera  richness 

0 

0 

Trichoptera  richness 

8 

Number  of  sensitive  taxa 

1 

1 

Percent  filterers 

67.1 

0 

Percent  tolerant  taxa 

42.6 

0 

TOTAL  SCORE 
(max.=18) 

6 

PERCENT  OF  MAX. 

33 

Impairment  classification 

MODERATE 

USE  SUPPORT 

PARTIAL 

Bioassessment  results  are  given  in  Table  2.  When  this  bioassessment  method  is 
applied  to  these  data,  scores  indicate  that  this  site  on  the  Clark  Fork  River  is  moderately 
impaired  and  only  partially  supports  designated  uses. 

Not  a  single  stonefly  was  collected  in  the  sample  from  this  site;  caddisflies 
dominated  the  sample,  comprising  73%  of  animals  present.  The  filter- feeding 
hydropsychids  Cheumatopsyche  sp.  and  Hydropsyche  sp.  formed  the  majority  of  the 
caddisflies;  together  they  represented  64%  of  all  organisms  collected.  The  functional 
composition  of  the  sample  was  thus  skewed  toward  filter-feeders.  This  suggests  that  a 


great  deal  of  suspended  organic  material  was  available  to  support  the  abundance  of  these 
organisms  The  source  of  the  suspended  material  may  have  been  senescent  ( 'ladophora 
sp  ,  the  presence  of  which  was  reported  in  field  observations  The  lack  of  stoneflies 
suggests  that  some  reach-scale  features  of  the  site,  such  as  riparian  function,  channel 
integrity,  reach-wide  diversity  of  substrate  particle  sizes,  or  streambank  stability  were 
limited  in  some  way,  but  the  certitude  of  this  is  not  clear  from  the  data.  Tolerant  taxa 
were  prolific,  making  up  43%  of  organisms  sampled  While  the  biotic  index  value  (4.74) 
was  only  moderately  higher  than  expected,  the  mayfly  taxa  richness  was  somewhat 
depressed  and  mayfly  abundance  was  lower  than  expected,  suggesting  that  there  may 
have  been  a  minor  impairment  to  water  quality,  associated  perhaps  with  nutrient 
enrichment  or  temperature  elevation.  The  measured  temperature  at  the  time  of  sampling 
was  20.4°C,  a  figure  somewhat  higher  than  the  average  temperature  of  montane  and 
valley  and  foothill  rivers  sampled  for  the  fixed  stations  study.  A  single  individual  of  one 
cold  stenothermic  taxon,  Drunella  spinifera,  was  collected. 

The  possibility  of  mild  metals  contamination  cannot  be  excluded  The  metals 
tolerance  (4.51)  of  the  assemblage  was  somewhat  higher  than  expected  The  community 
also  exhibited  some  of  the  shifts  in  taxonomic  composition  associated  with  metals 
pollution  (Clements  1994);  mayfly  abundance  was  depressed,  heptageniid  mayflies  were 
all  but  absent  (2  individuals  of  Nixe  sp.  were  collected),  and  caddistlies  predominated 
among  the  benthic  taxa.  There  was  not,  however,  the  expected  decrease  in  taxa  richness, 
twenty-eight  taxa  were  collected.  Nor  did  there  appear  to  be  a  decrease  in  the  overall 
abundance  of  animals;  seven  percent  of  the  accumulated  whole  sample  produced  331 
organisms.  If  indeed  present  at  the  site,  contamination  by  heavy  metals  was  probably 
mild 

Fourteen  "dinger"  taxa  were  collected,  and  "dingers"  were  very  abundant, 
comprising  83%  of  the  benthic  fauna.  This  suggests  that  hard  substrate  surfaces  were 
relatively  unimpaired  by  fine  sediment  deposition.  There  were  relatively  few  predators  (8 
animals  in  4  taxa)  among  the  animals  sampled,  suggesting  limited  diversity  of  instream 
habitats. 

CONCLUSIONS 

•  Abundant  suspended  organic  material  is  suggested  by  the  dominance  of  the  filter- 
feeding  caddistlies  Hydropsyche  sp  and  Cheumatopsyche  sp 

•  Mild-to-moderate  nutrient  enrichment  or  thermal  impairment  is  suggested  by  the 
elevated  biotic  index  and  decreased  contribution  of  mayflies  to  the  composition  of 
the  sample 

•  The  possibility  of  mild  metals  pollution  at  the  site  cannot  be  excluded,  the 
assemblage  exhibits  some  of  the  patterns  associated  with  such  pollution,  and  the 
metals  tolerance  index  indicates  that  the  assemblage  is  moderately  tolerant  of 
metals 

•  The  bioassessment  method  employed  appears  to  have  assigned  an  appropriate 
impairment  category  to  this  site,  considering  the  taxonomic  composition  and 
tolerance  characteristics  of  the  fauna.  The  bioassessment  score  may  under- 
estimate the  quality  of  the  fauna  to  some  extent,  especially  where  the  contribution 
of  filter-feeders  is  concerned. 
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APPENDIX 

Taxonomic  data  and  summaries 

Clark  Fork  River 

August  2001 


Aquatic  Invertebrate  Taxonomic  Data 


Site  Name:  Clark  Fork  of  the  Flathead  River  at  St.  Regis 
Site  ID:  C04CKFKR01 


Baetis  tricaudatus 
Drunella  spinifera 
Ephemerella  sp. 
Nixe  sp. 
Tricon'thodes  minutus 


Date:  8/21/01 

Approx.  percent  of  sample  used:  7 


Taxon 

Quantity 

Percent 

HBI 

FFG 

Ferrissia  sp. 

2 

0.60 

(» 

SC 

Total  Misc.  Taxa 

2 

0.60 

7 

1 

14 

2 

2 


2.11 
0.30 
4.23 
0.60 
0.60 


4  CG 

0  PR 

1  CG 
4  SC 
4  CG 


Total  Ephemeroptera 


26 


7.85 


Brachvcentrns  occidentals 
Culoptila  sp. 
Glossosoma  sp. 
Cheumatopsyche  sp. 
Hydropsyche  sp. 
Ceraclea  sp. 
Oecetis  sp. 
Psychomyia  sp. 


Cardiocladius  sp. 
Cricotopus  (Cncotopus)  Gr. 
Cricotopus  Tni'ascia  Gr. 
Eukiefferiella  Devomca  Gr. 
Microtendipes  sp. 
Pagastia  sp. 
Paraiany tarsus  sp. 
Polypeditum  sp. 
Thieuemaunimyia  Gr. 
Tvetema  sp. 


3 
I 

3 
112 
102 
8 
5 
9 


0.91 
0.30 
0.91 
33.84 
30.82 
2.42 
1.51 
2.72 


CF 
SC 
SC 
CF 
CF 
CG 
PR 
CG 


Total  Trichoptera 

243 

73.41 

Petrophila  sp. 

5 

1.51 

5 

SC 

Total  Lepidoptera 

5 

1.51 

Optioservus  sp. 
Zaitzevia  sp. 

4 
9 

1.21 

2.72 

5 
5 

SC 
CG 

Total  Coleoptera 

13 

3.93 

Simulium  sp. 

3 

0.91 

5 

CF 

Total  Diptera 

3 

0.91 

1 

0.30 

5 

PR 

2 

0.60 

7 

CG 

5 

1.51 

7 

CG 

1 

1.21 

8 

CG 

2 

0.60 

6 

CF 

1 

0.30 

1 

CG 

1 

0.30 

6 

UN 

11 

4.23 

6 

SH 

1 

0.30 

5 

PR 

8 

2.42 

5 

CG 

Total  Chironomidae 


3'> 


11.78 


Grand  Total 


331 


100.00 


269 
28 


Vquulic  Invertchrute  Summary 
Site  Name:  Clark  Fork  of  Che  Klalhead  River  al  Si.  K.  Dale:  8/2 1 /0 1 

SAMPLE  TOTAL  331 

EPT  abundance 

r  axa  Ml 

Number  F.PT  taxa 
Percent  EPT 


I  1MIMIMII    <  OMPOMIIOS 


Site  II):  <04(  khKKIIl 


GROUP 

PERCEN1 

Misc  Taxa 

060 

id  "ut.i 

. 

Ephemeroptera 

■«• 

Plocoptara 

K.I 

Hemiptera 

000 

Meyaloptera 

000 

[  richopten 

73-41 

Lepidoptera 

1.51 

Coleoptera 

1.93 

Diptera 

0.91 

Chironomidae 

11  78 

KTAXA 

\MI   NDANI  1 

1 

2 

0 

II 

5 

26 

0 

0 

0 

0 

0 

0 

8 

243 

1 

5 

: 

13 

i 

3 

10 

)9 

M  NtTlONAL  COMPOSITION 
GROUP 

Predator 
Pa  rase  te 
Gatherer 
Filterer 

Herbivore 

Piercer 

Scraper 

Shredder 

Xvlophage 

Omnivore 

.11.    nil 


PERCENT 

tfTAXA 

ABUNDANCE 

2  42 

4 

8 

. 

0 

0 

20  85 

11 

c," 

67  07 

5 

222 

in 

0 

0 

mi. 

0 

0 

5  14 

6 

17 

4  23 

1 

14 

000 

0 

0 

000 

I) 

u 

0  30 

1 

1 

■  Misc.  Taxa 

■  Odonata 

B  Epherrcroptera 
D  Plecoptera 

■  1  lemtptcra 

■  Megaloptera 

■  Trichoptera 
Q  Lepidoptera 
B  Coleoptera 

'  DDiplera 
D  Chirononndae 


B  Predator 

B  Parasite 

B  Gatherer 

B  Filterer 

B  Herbivore 

B  Piercer 

D  Scraper 

B  Shredder 

D  Xylophage 

Q  Onmrvore 

■     d  .     -i 

1    OMMI   NUl    iDI  rH\S<    rS 

Sediment  tl  Ifl 

2 

Percent  sediment  tolerant 

1  21 

Sediment  sensitive  taxa 

2 

Percent  sediment 

Metab  lolerancc  index  i  Mel  mire  ■ 

;  SI 

therm  Lixji 

1 

Percent  cold  slenotherms 

DOMINANCE 

IAXi  i\ 

ABUNDANCE 

'ERCENT 

1  Vu'iiimr/i./ivw/ie  sp 

112 

3384 

Hydropiythc  sp 

102 

30  82 

Ephtmtftlta  »d 

14 

423 

f'ttlyfxjitum  sp 

14 

423 

1'rvi.htjmvtii  sp 

9 

272 

SUBTOTAL  5  DOMINANTS 

251 

75  S3 

/mlzivia  sp 

9 

272 

'  rrucU-u  sp 

8 

2  42 

Tveunta  sp 

8 

2  42 

Huclu  IruituJultis 

7 

2  II 

Often*  sp 

5 

1  51 

TOTAL  DOMINANTS 

288 

87  01 

SAPROBITY 

HilsenhotT  Biolic  Index 

4  74 

DIVERSITY 

Shannon  H  lloye) 
Shannon  H  I  log2) 

Simpson  D 

VOLT1NISM 

TYPE 

Multivollme 

Univolline 

Senuvoltine 

TAX.*  CHARACTERS 

•TAXA 
Tolerant  7 

Intolerant  I 

'  linger  14 

BIOASSESSMENT  INDICES 


1  78 

2  57 


ABUNDANCE  PERCENT 

SH  26  59 

227  68  58 

16  4  83 

ABUNDANCE  PERCENT 
141  4260 

I  0  30 

275  83  08 


B-1BI  (Kanelal  ) 

METRIC 

VALUE 

SCORE 

Taxa  richness 

28 

3 

E  richness 

5 

3 

P  richness 

0 

1 

T  nchness 

8 

3 

l.ony-lived 

2 

1 

Sensitive  richness 

1 

1 

%toleranl 

4160 

3 

%predators 

2  42 

1 

dinger  richness 

14 

3 

..dominance  (3) 

68  88 

3 
TOTAL  SCORE          22 

MONTANA  DEQ  METRICS  (Bukantis  1908) 


METRIC 
Taxa  nchness 
EPT  nchness 
tiii'tic  Index 
%Dominant  laxon 
%Collectors 
%EPT 

Shannon  Divcisiu 
"'.Scrapers  -Shredd 
Predator  taxa 
°  .Multivollme 
%H  ofT 
TOTAL  SCORES 

■  Mil-  MW1MI  M 
IMPAIRMENT  CLASS 


VALUE 
28 
I] 
4  74 
33  84 
87  92 
81  27 
2  57 
9  37 

4 
26  59 
88  I 


Phra  i.i-'i-j  id 

3 
3 
3 

2 
I 
3 


3 

23 
76  67 
SLIGHT 


V^fcv.  nl 
I-O..IT* 


1 

13 
54  17 
SLIGHT 


M-ltoli 


8 

38  10 

MODERATE 


Montana  DEQ  metric  batteries 


BO 

20 

■  Plains  hxorepons 

■  VaOeyiandFoothdfa 

O  Mountain  Fxoregtons 


